INTRODUCTION {#sec1-1}
============

Developmental defects of enamel (DDE) consist mainly of hypoplasia and diffuse and demarcated opacities.\[[@ref1]\] The prevalence of DDE in the permanent dentition in developed countries has been reported to be in the range of 9--68%, with no gender predilection.\[[@ref2]\] In India, Mittal *et al*. reported a prevalence of 6.31% in school children of the northern region, Yannam *et al*. reported a prevalence of 9.37% in the southern part of the country, Bhaskar and Hegde reported a prevalence of 9.46% in children of Udaipur, Mittal *et al*. reported a frequency of 7.11% in the children of Nagpur, Mittal and Bharat reported a prevalence of 10.48% in school children residing in Ghaziabad, and Anjum and Sudhan reported a prevalence of 14.9% in children from Jammu.\[[@ref3][@ref4][@ref5][@ref6][@ref7][@ref8]\] The secretory phase of the ameloblast is most susceptible to the external environmental factors resulting in a variety of defects. Thus, DDE once formed have a limited ability for alteration. Hence, enamel serves as a kymograph with a high degree of accuracy to predict the events that occurred during the life cycle of ameloblast.\[[@ref9]\] Although the etiology of enamel defects may be attributed to local, systemic, genetic, or environmental factors, most are likely to be multifactorial in nature.\[[@ref10]\] Molar incisor hypomineralization (MIH) is a result of synergistic action of environmental factors and genetic expression causing disturbance of enamel.\[[@ref11]\] When a severe defect is found in a tooth, it is likely that the contralateral tooth is also affected. Frequently, a combination of enamel defects may be recognized in the same child (hypoplasia, diffuse, and demarcated opacities). The lesions in the permanent first molars are often seen together with those in the maxillary and, more rarely, in the mandibular incisors.\[[@ref10]\] When more molars are affected, the relative risk of opacities in the incisors to show opacities is increased.\[[@ref10]\] Weerheijm *et al*. defined the term MIH to describe a more specific pattern of DDE as hypomineralization of systemic origin of 1 to 4 permanent first molars frequently associated with affected incisors.\[[@ref12]\] Opacities are usually seen on the facial surfaces of incisors and the cuspal third of the affected teeth. The enamel surface is often smooth and hypermineralized following posteruptive maturation; the subsurface enamel is soft and porous.\[[@ref13]\]

Hypoplasia is defined as a quantitative defect of enamel visually and is histomorphologically identified as an external defect involving the surface of the enamel and associated with reduced thickness of enamel.\[[@ref14]\] Linear enamel hypoplasia is a specific type of environmental hypoplasia characterized by multiple, symmetrical, and ring-like defects involving all the surfaces of the teeth, linking many teeth.\[[@ref15]\] Early diagnosis of the type of DDE (e.g., MIH/fluorosis/AI/DI) is important for appropriate treatment planning and to prevent future complications. A correct diagnosis may improve clinician\'s care in several aspects, such as

Assessing the patient\'s caries risk andEvaluating the quality of the adhesion that affects the retention and durability of restorations and orthodontic brackets.

Consequences of DDE depend on the severity of the disease, interaction of etiological agents, and age at presentation of the patient to the dental clinic.\[[@ref1]\]

Hypothesis tested {#sec2-1}
-----------------

Casein phosphopeptide--amorphous calcium phosphate (CPP--ACP) is known to significantly reduce the sensitivity of the exposed teeth. This article attempts to prove the fact that utilization of 10% carbamide peroxide gel and CPP--ACP mousse may significantly reduce the esthetic defect caused by MIH opacities and increases the retention and durability of resin restorations bonded to the epigenetic developmental defects of enamel.

CASE REPORT {#sec1-2}
===========

A 13-year-old girl reported to our outpatient department with the chief complaint of discolored upper and lower front teeth. She and her parents revealed that the teeth were discolored right from their eruption into the oral cavity. Her prenatal, natal, and postnatal histories were noncontributory, and she had not visited a dentist before. None of the family members were suffering from this type of problem, and she was the only child in the family. She hailed from a poor socioeconomic background. Her past medical history revealed that she had recurrent episodes of fever and hospitalization in the first year of life, for which she was under antibiotic medication. No abnormalities were detected upon extraoral examination. Intraoral examination revealed dentition corresponding to chronological age.

One of the interesting finding was that DDE were seen on multiple teeth. The distribution of hypoplasia showed a characteristic presentation which was symmetrical, chronological, and presented as a ring-like defect around the tooth (buccal, lingual. mesia, distal) seen in the incisal 1/3^rd^ of 11, 21, 31, 32, 42, cusp tips of 33, 43 \[[Figure 1](#F1){ref-type="fig"}\]. Demarcated opacities of yellow-to-brown discoloration along with hypoplasia was seen on the occlusal surfaces of 16, 26, 36, 46 \[[Figure 2](#F2){ref-type="fig"}\]. Presence of localized ring-like hypoplastic defects and hypomineralized enamel of permanent anteriors, first permanent molars, and lower cuspids, as well as natal history confirmed the diagnosis of MIH with linear enamel hypoplasia. Dental fluorosis and amelogenesis imperfecta (AI) were taken into consideration for differential diagnosis. Teeth affected by MIH had well demarcated borders of hypomineralized enamel, in contrast to the opacities of fluorosis which were diffuse. In comparison with the caries-prone MIH affected enamel, fluorosed enamel is caries resistant. Furthermore, the difference between MIH and AI is one of definition. In AI, all teeth are affected and may be detected pre-eruptively on radiograph with a positive family history. In general, affected first permanent molars with MIH are asymmetrical.\[[@ref10]\]
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The clinical situation demanded the restoration of the form and function of the effected teeth. Since the patient was young, it was decided to restore the anterior teeth with composite raters rather than a veneer, followed by the placement of semi-permanent crowns in case of posterior teeth. Oral prophylaxis was done followed by pumice polishing. Pulp vitality test was performed for the affected teeth, which revealed that all the teeth were vital. The initial shade of tooth was noted with the aid of a VITA shade guide (VITAPAN Classical). Written informed consent was obtained from the patient and her parents. Carbamide peroxide and CPP--ACP individualized protocol was used.

Fabrication of custom trays {#sec2-2}
---------------------------

Alginate impressions of both the upper and lower arches were realized and working models were obtained with dental stone. Reservoirs produced by placement of spacer material of 2-mm thickness on the buccal and occlusal aspect of hypomineralized teeth, custom made trays were obtained using low density polyethylene plates of 2-mm thickness in a vacuum plasticizer. The reservoir helps patients with bulbous teeth and improves the flow of the material when its viscous.

The trays were customized by using vacuum former and trial was performed to check the fit of the trays. The patient was given a demonstration using the bleaching material (Opalescence 10% Whitening gel, Ultradent Products) \[[Figure 3a](#F3){ref-type="fig"}\]. Instructions such as brushing and flossing the teeth daily before the procedure was explained to the patient. Prior to bleaching, shade was noticed using VITA shade guide (VITAPAN Classical). The patient was instructed to apply the bleaching agent for 4 hours a day, and she was asked to report to the department if there was any postoperative sensitivity. This first step was carried out for 2 weeks in order to obtain an obtrusive esthetic change of the enamel opacities. Post-bleaching the shade was again noted.

![(a) Custom trays with 10% carbamide peroxide; (b) custom trays with CPP--ACP](JISPCD-6-597-g003){#F3}

The next phase included tooth remineralization using remineralizing agent (CPP--ACP) (GC Tooth Mousse, GC Corporation) inside the trays for 2 hours/day \[[Figure 3b](#F3){ref-type="fig"}\]. CPP stabilizes high concentration of calcium and phosphate that bind themselves to the pellicle and plaque.\[[@ref16]\] CPP--ACP is a known remineralizing agent, and hence also results in esthetic improvement. This step lasted for 2 weeks in order to obtain a noticeable remineralization of the enamel opacities. Post-remineralization tooth shade was again noted. Shade selection of the composite was done. A bevel on the buccal surface was made with a tapered bur No. 2200 (KG Sorensen, Brazil). The anterior tooth surfaces were acid etched using 35% phosphoric acid for 30 s \[[Figure 4a](#F4){ref-type="fig"}\], rinsed for 30 s, followed by placement of a two-component adhesive system (AdheSE, Ivoclar Vivadent AG, Schaan, Liechtenstein) \[[Figure 4b](#F4){ref-type="fig"}\], and the tooth was light-cured for 10 s with an intensity of 1400 mW/cm^2^ (Radii LED Curing Light, SDI, Australia) \[[Figure 4c](#F4){ref-type="fig"}\]. A highly aesthetic nanohybrid composite resin, IPS-Empress (Ivoclar Vivadent AG), was used to fill the tooth using a combination of incremental and stratified layering technique. The occlusal adjustment was performed with fine and extrafine flame-shaped diamond burs, 3168 F and 3168 FF (KG Sorensen, Brazil). Finishing and polishing of the restoration were performed for dental contouring regularization; for smoothing, resin sanding discs Sof-Lex Pop-On (3M ESPE, USA) were employed followed by multilaminate burs on the buccal surface. For surface smoothness, abrasive silicone-based rubbers were used \[[Figure 4d](#F4){ref-type="fig"}\]. Minimal crown preparation in accordance with the standard crown cutting norms for stainless steel crowns (SSC) was done on all permanent first molars. Number 5 size SSC (3M ESPE) of 16, 26, 36, 46 was found to be adaptive. Contouring was done with Johnsons contouring pliers (API Germany). Margins of the SSC were crimped to increase the retention with no. 800--417 crimping pliers (API Germany). The final fit of SSC was found to be very satisfactory. The SSC were cemented with luting glass ionomer cement (Fuji I) \[[Figure 5](#F5){ref-type="fig"}\]. Periodic follow-up was done for every 6 months, and the restorations were intact even after 2 years.

![(a) Etching of teeth; (b) application of bonding agent; (c) curing of composite restoration; (d) composite restoration of anterior teeth](JISPCD-6-597-g004){#F4}
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DISCUSSION {#sec1-3}
==========

For accurate diagnosis, examination for MIH should be undertaken on clean wet teeth at an age of 8 years, as at this age all permanent first molars and most of the incisors are erupted. Judgements related to individual teeth should be recorded for the absence or presence of demarcated opacities, posteruptive enamel breakdown, atypical restorations, extraction of molars due to MIH, and failure of eruption of a molar or an incisor.\[[@ref10]\] Aesthetics and function are the main clinical problems associated with MIH. Treatment of teeth affected by MIH is quite challenging, ranging from restoration to extraction.\[[@ref17]\] There is no consensus on the exact treatment protocol in MIH affected cases. A variety of conservative treatment approaches such as vital tooth bleaching using various concentrations of hydrogen peroxides have been proposed to address the esthetic concerns of discolored teeth.\[[@ref18]\] Removal of the yellow-brown stain typically causes the previously stained enamel to take on the optical character of the adjacent enamel. Usually, these hypomineralized and stained lesions will have a white-mottled appearance after bleaching that is much more esthetically acceptable.\[[@ref19]\] A novel approach was done in this case by bleaching followed by remineralization and placement of restoration. The use of CPP--ACP concomitantly with hydrogen peroxide had been shown to be effective and safe on teeth with opacities allowing to preserve the integrity of the tooth.\[[@ref16]\] Treatment of enamel that has a high organic content using bonding technologies can be problematic due to the organic material present within the enamel that prevents effective etching.\[[@ref19]\] Daily application of CPP--ACP in oral care products is reported to promote remineralization. Surface hardening and reduced enamel demineralization and tooth sensitivity as well as esthetic improvement of opacities may occur.\[[@ref1]\] The large size of the immature pulp chamber and pulp horns, and the immature gingival contour of the adolescent patient contraindicates the use of porcelain veneers. Composite resin offers a satisfactory alternative and should be used in child and adolescent patients.\[[@ref20]\] The studies published in the field of adhesion of resin materials to hypomineralized enamel lack (1) calibrations of bonding and adhesive systems used and (2) vary in storage media, testing apparatus, specimen preparation, bonded surface area (fissures, ground cut, or uncut enamel surface), and the severity of enamel defects.\[[@ref21]\] The permanent molars should be covered with SSCs as early as possible to conserve tooth integrity and vitality, diminish tooth sensitivity, establish correct interproximal, and occlusal relationships. SSCs improve oral hygiene and function because they are not as technique sensitive or high-priced as cast restorations, call for little time to insert, and preserve arch length and vertical dimensions. Glass ionomer cement (GIC) is recommended for cementing due to its: (1) fluoride-releasing and fluoride-recharging properties at a later date and (2) improved adhesion characteristics. These properties may be an asset in cases of severe hypomineralization, enhancing the resistance to secondary caries and decreasing thermal sensitivity.\[[@ref1]\]

CONCLUSION {#sec1-4}
==========

Within the limitations of the present case report, we can conclude that bleaching and remineralization decreases the enamel opacities and increases the retention and durability of composite restorations bonded to the hypomineralized enamel. However, more long-term studies should be carried out to correlate the effect.
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